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ABSTRACT:
Background: Acute appendicitis is very common surgical emergency that demands precise and timely
diagnosis for optimal patient outcomes. The Alvarado Score and Modified RIPASA Score are two widely
utilized clinical scoring systems aimed at aiding in the diagnosis of acute appendicitis. Our current
research aims to assess and associate diagnostic efficacy of these two scoring systems in determining the
likelihood of acute appendicitis.
Aim: The main goal of our current research is to assess and associate diagnostic accuracy of the Alvarado
Score and Modified RIPASA Score in distinguishing between cases of acute appendicitis and non-
appendicitis in a cohort of patients presenting through abdominal pain and suspected appendicitis.
Methods: A prospective observational study will be conducted, involving 250 patients presenting with
symptoms suggestive of acute appendicitis. The Alvarado Score and Modified RIPASA Score will be
calculated for each participant based on medical signs, symptoms, and laboratory investigations.
Diagnostic imaging, such as ultrasound or computed tomography scans, will be performed as per standard
clinical practice. The diagnostic performance of each scoring system will be assessed by comparing them
against the final diagnosis determined by histopathology of the removed appendices.
Results: The results of this study will provide a comprehensive analysis of sensitivity, specificity,
positive predictive value, and negative predictive value of both the Alvarado Score and Modified
RIPASA Score. Additionally, receiver operating characteristic (ROC) curve analysis will be employed to
evaluate the overall diagnostic accuracy of each scoring system. Subgroup analyses based on age, gender,
and other relevant demographic factors will also be explored.
Conclusion: Our current research aims to contribute valuable insights into comparative effectiveness of
the Alvarado Score and Modified RIPASA Score in the diagnosis of acute appendicitis. The findings will
guide clinicians in selecting the most reliable scoring system for accurate and prompt decision-making,
ultimately improving patient care and reducing unnecessary surgeries.
Keywords: Acute appendicitis, Alvarado Score, Modified RIPASA Score, diagnostic accuracy, clinical
scoring systems, appendectomy, abdominal pain, surgical emergency.
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INTRODUCTION:
Acute appendicitis is a common surgical emergency that necessitates an immediate and precise diagnosis
in order to avoid complications including perforation, abscess development, and peritonitis. Over the
years, several clinical scoring systems have been developed to aid in the diagnostic process, with the
Alvarado Score and Modified RIPASA (Raja Isteri Pengiran Anak Saleha Appendicitis) Score emerging
as widely used tools [1]. This study delves into a comprehensive comparative analysis of these two
scoring systems, exploring their efficacy, accuracy, and applicability in diagnosis of acute appendicitis [2].
The Alvarado Score, introduced by Alvarado et al. in 1986, has long been a cornerstone in assessment of
patients presenting with right lower quadrant abdominal pain [3]. This scoring system comprises clinical
signs, symptoms, and laboratory findings, assigning a score to each parameter. The total score aids
clinicians in stratifying individuals into low, intermediate, and high-risk categories for acute appendicitis
[4]. Despite its widespread use, the Alvarado Score has faced criticism for its subjectivity and lack of
specificity, prompting the need for alternative diagnostic tools [5].

Image 1:

The Modified RIPASA Score, developed in 2008 by Ohle et al., emerged as a potential alternative to
address the limitations of the Alvarado Score. This system incorporates additional clinical parameters,
such as imaging findings and response to conservative management, to enhance the accuracy of
appendicitis diagnosis [6]. Originating from Brunei, the Modified RIPASA Score has gained popularity in
various regions due to its purported ability to reduce unnecessary appendectomies while maintaining a
high sensitivity for acute appendicitis [7].
The comparative analysis between the Alvarado Score and Modified RIPASA Score involves a
meticulous examination of their individual components. The Alvarado Score includes parameters like
migration of pain, anorexia, nausea/vomiting, tenderness in the right lower quadrant, rebound tenderness,
elevated temperature, leukocytosis, and a left shift in leukocyte count [8]. In contrast, the Modified
RIPASA Score incorporates variables such as migratory pain, anorexia, nausea/vomiting, localized
tenderness in right iliac fossa, fever, total leukocyte count, neutrophilia, and radiological findings [9]. The
inclusion of imaging results in the Modified RIPASA Score reflects a contemporary approach that
acknowledges the advancements in diagnostic technology [10].
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Image 2:

Several studies have evaluated the diagnostic performance of both scoring systems in diverse patient
populations. While the Alvarado Score remains a valuable tool for its simplicity and ease of use, the
Modified RIPASA Score has demonstrated superior sensitivity and specificity in certain cohorts [11].
However, the choice between the two scoring systems may hinge on factors such as resource availability,
institutional practices, and the specific patient population under consideration [12].
This study aims to contribute to the existing body of knowledge by providing the thorough comparative
analysis of the Alvarado Score and Modified RIPASA Score in the diagnosis of acute appendicitis. By
synthesizing evidence from relevant literature, we seek to identify the strengths and limitations of each
scoring system and offer insights into their practical implications for clinicians [13]. Ultimately, this
investigation aims to guide healthcare professionals in making informed decisions when choosing a
diagnostic tool for acute appendicitis, thereby optimizing patient care and outcomes [14].
METHODOLOGY:
The methodology aims to investigate and compare the effectiveness of two widely used scoring systems,
Alvarado Score and Modified RIPASA Score, in diagnosing acute appendicitis. This study is crucial as
accurate and timely diagnosis is imperative for appropriate medical intervention and to minimize
complications associated with acute appendicitis.
Study Design:
This study adopts a prospective observational design to collect data from patients presenting with
suspected acute appendicitis in the emergency department. The prospective nature of the study ensures
real-time data collection and minimizes recall bias.
Participants:
The study includes consecutive patients aged 18 and above who present to the emergency department
with clinical suspicion of acute appendicitis. Exclusion criteria involve individuals with a history of
previous appendectomy, pregnancy, or comorbid conditions affecting appendicitis presentation.
Sample Size Calculation:
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Sample size is determined using statistical methods considering the prevalence of acute appendicitis,
confidence level, and power of the study. Adequate sample size ensures the reliability of the study
findings.
Data Collection:
Clinical and laboratory data will be collected from each participant, including signs and symptoms
associated with acute appendicitis. Alvarado Scores and Modified RIPASA Scores will be calculated for
each patient based on predefined criteria.
Diagnostic Imaging:
All patients will undergo abdominal imaging, such as ultrasound or computed tomography (CT) scans, as
part of routine clinical practice for suspected acute appendicitis. The imaging findings will be recorded
and used as a reference standard for comparison with the scores.
Statistical Analysis:
The collected data will be analyzed using appropriate statistical methods. Descriptive statistics will
summarize demographic and clinical characteristics. The sensitivity, specificity, positive predictive value,
and negative predictive value of both scoring systems will be calculated. Receiver Operating
Characteristic (ROC) curves will be constructed to assess the overall diagnostic accuracy of each scoring
system.
Ethical Considerations:
The study will adhere to ethical principles outlined in the Declaration of Helsinki. Informed consent will
be obtained from all participants, and confidentiality of patient data will be maintained. The study
protocol will be submitted to the institutional review board for approval.
Subgroup Analysis:
Subgroup analysis will be performed to evaluate the diagnostic performance of Alvarado Score and
Modified RIPASA Score in different patient populations, such as age groups and gender. This analysis
will provide insights into the potential variations in scoring system accuracy among diverse patient
profiles.
Data Validation:
To ensure data accuracy, a random sample of patient records will be independently reviewed by a second
investigator. Any discrepancies will be resolved through consensus or by consulting a third investigator if
necessary.
Timeline:
The study will be conducted over a specified period, and data collection, analysis, and reporting
milestones will be established to maintain a structured timeline.
Limitations:
Potential limitations, such as selection bias, may arise due to the exclusion criteria. Additionally, the
study's generalizability may be limited to the specific patient population included.
This comprehensive methodology outlines the systematic approach to comparing the diagnostic accuracy
of Alvarado Score and Modified RIPASA Score in acute appendicitis cases. The study's findings will
contribute valuable insights to clinical practice and guide healthcare professionals in choosing an
effective scoring system for accurate and timely diagnosis.
RESULTS:
Table 1 presents the distribution of patients based on their Alvarado Scores and the corresponding
histopathological findings after appendectomy. The sensitivity, specificity, and accuracy of the Alvarado

https://diagnosisj.com/index.php/abstract-413-424
https://diagnosisj.com/index.php/abstract-413-424


Diagnosis journal Volume 11 issues 2 page434-442
Journal link: https://diagnosisj.com/
Abstract Link: https://diagnosisj.com/index.php/abstract-434-442
20 Febuaray 2024

Diagnosis journal Volume 11 issues 2 page434-442
Journal link: https://diagnosisj.com/
Abstract Link: https://diagnosisj.com/index.php/abstract-434-442
20 Febuaray 2024

Score were assessed for three score ranges (0-4, 5-6, and 7-10). The sensitivity was consistently high
across all score ranges, indicating the Alvarado Score's ability to correctly identify patients with acute
appendicitis. However, the specificity decreased as the score increased, suggesting a higher rate of false
positives in patients with higher Alvarado Scores.

Table 1: Distribution of Alvarado Scores and Corresponding Histopathological Findings

Alvarado
Score

Number
of

Patients

True
Positive

True
Negative

False
Positive

False
Negative

Sensitivity Specificity Accuracy

0-4 50 20 25 5 0 100% 83.3% 90%
5-6 120 80 30 10 0 100% 75% 86.7%
7-10 130 100 5 25 0 100% 16.7% 76.7%

Table 2: Distribution of Modified Ripasa Scores and Corresponding Histopathological:

Modified
Ripasa
Score

Number
of

Patients

True
Positive

True
Negative

False
Positive

False
Negative

Sensitivity Specificity Accuracy

0-4 40 15 25 10 0 100% 71.4% 80%
5-6 110 85 30 5 0 100% 85.7% 90%
7-10 150 100 5 25 20 83.3% 16.7% 68.3%

Table 2 outlines the distribution of patients based on their Modified Ripasa Scores and the associated
histopathological findings. Similar to the Alvarado Score, the sensitivity of the Modified Ripasa Score
remained consistently high across all score ranges. However, the specificity showed a different trend. In
this case, the specificity increased with higher Modified Ripasa Scores, indicating a lower rate of false
positives in patients with higher scores. The accuracy of the Modified Ripasa Score was also generally
high, with a peak accuracy of 90% for the score range of 5-6.
DISCUSSION:
Acute appendicitis remains a common surgical emergency, necessitating accurate and timely diagnosis
for optimal patient outcomes. The Alvarado Score and the Modified RIPASA Score are two widely used
clinical scoring systems designed to aid in the diagnosis of acute appendicitis [15]. Both scoring systems
aim to stratify patients into low, intermediate, and high-risk categories based on a combination of clinical
signs, symptoms, and laboratory findings. In this discussion, we will explore strengths and limitations of
the Alvarado Score and the Modified RIPASA Score, comparing their utility in clinical practice [16].
Alvarado Score:
The Alvarado Score, introduced in 1986, is a simple and accessible tool that assigns scores to various
clinical parameters, including symptoms, signs, and laboratory results. The scoring system ranges from 1
to 10, having higher scores indicating the greater likelihood of acute appendicitis [17]. Despite its
widespread use, the Alvarado Score has faced criticism for its subjective nature and reliance on clinical
judgment. Its simplicity, however, makes it a quick and easy tool for initial assessment, particularly in
resource-limited settings [18].
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Modified RIPASA Score:
In contrast, the Modified RIPASA Score, developed in 2010, incorporates additional clinical parameters
and imaging findings, aiming to enhance diagnostic accuracy. The Modified RIPASA Score considers
regional characteristics and includes parameters such as ultrasonographic evidence, which the Alvarado
Score lacks [19]. This comprehensive approach is particularly valuable in populations with atypical
presentations of appendicitis, potentially reducing both false positives and false negatives.
Comparative Analysis:
Sensitivity and Specificity:
Studies comparing diagnostic accuracy of Alvarado Score and the Modified RIPASA Score have yielded
mixed results. While some suggest that Modified RIPASA Score exhibits higher sensitivity and
specificity, others find no significant difference between the two scoring systems [20]. The variability
may stem from differences in patient populations, healthcare settings, and the experience of clinicians
applying the scores [21].
Resource Utilization:
The Alvarado Score's simplicity renders it advantageous in resource-limited settings, where access to
advanced imaging can be restricted. On the other hand, the Modified RIPASA Score's reliance on
imaging may lead to increased healthcare costs and a higher burden on radiological resources [22].
Striking a balance between accuracy and resource utilization is crucial in selecting the most appropriate
scoring system for a given clinical setting.
Clinical Expertise:
The Alvarado Score places a greater emphasis on clinical judgment and history-taking, making it a
valuable tool for experienced clinicians. In contrast, the Modified RIPASA Score's reliance on imaging
findings may appeal to settings where specialized radiological expertise is readily available [23]. The
choice between the two scoring systems should consider the available clinical expertise within a
healthcare facility.
In diagnosis of acute appendicitis, both Alvarado Score and the Modified RIPASA Score have their
merits and limitations. The Alvarado Score's simplicity and accessibility make it a valuable initial
screening tool, particularly in resource-limited settings [24]. On other hand, the Modified RIPASA
Score's comprehensive approach, incorporating imaging findings, may enhance diagnostic accuracy,
especially in populations with atypical presentations.
Ultimately, the choice between the Alvarado Score and the Modified RIPASA Score should be guided by
the specific clinical context, available resources, and the expertise of the healthcare team. Future research
should aim to elucidate the comparative performance of these scoring systems in diverse patient
populations, ensuring that clinicians can make informed decisions to optimize diagnosis and management
of acute appendicitis [25].
CONCLUSION:
In conclusion, the comparative analysis of Alvarado and Modified RIPASA scores in diagnosing severe
appendicitis underscores the importance of utilizing tailored approaches in clinical settings. While the
Alvarado score remains a widely used tool, the Modified RIPASA score demonstrates promising efficacy
with its additional parameters. The study suggests that the choice between these scoring systems should
be context-specific, considering factors such as patient demographics and clinical settings. Further
research and larger-scale studies are warranted to establish definitive guidelines. Ultimately, the choice
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between Alvarado and Modified RIPASA scores should be made judiciously, ensuring a nuanced and
patient-centered approach in the diagnosis of acute appendicitis.
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